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PROBLEM TO BE SOLVED: To prevent 
contact failure between a reflection electrode 
and a thin film transistor, to improve the use 
efficiency of ambient light and to obtain good 
display characteristics by forming the 
reflection electrode on an interlayer insulating 
film and electrically connecting the reflection 
electrode and a transmission electrode in the 
border region of these electrodes. 
SOLUTION: A thin film transistor 18, a 
transmission electrode 2 electrically 
connected to the drain electrode 1 3 of the thin 
film transistor 18, and reflection electrodes 4, 
5 disposed on the thin film transistor 1 8 and 
the transmission electrode 2 through an 
interlayer insulating film are formed on an 
insulating substrate. The transmission 
electrode 2 and the reflection electrodes 4, 5 
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are electrically connected in the border region in is 

of these electrodes. By electrically connecting 

the reflection electrodes 4, 5 and the transparent electrode 2 in the border region, 
contact failure can be decreased, and the use efficiency of ambient light and the 
numerical aperture in the reflection electrode region can be improved to obtain good 
display performance. 
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* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation* 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2 #### shows the word which can not be translated, 
3 in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pixel electrode which constitutes the reflector which reflects outdoor daylight on the 
substrate of the one side of the substrates of the couple which counters mutually and is arranged on 
both sides of a liquid crystal layer, and the transparency electrode which penetrates the light from the 
tooth-back light source in 1 pixel, In the liquid crystal display with which it comes to form the 
switching element section which impresses the electrical potential difference for a display to this 
pixel electrode, while an interlayer insulation film is formed on the substrate of said one side It 
comes electrically to connect the drain electrode which constitutes said switching element section, 
and said transparency electrode under this interlayer insulation film. Said reflector The liquid crystal 
display characterized by connecting this reflector and a transparency electrode electrically in the 
border area of this reflector and a transparency electrode while being formed on said interlayer 
insulation film* 

[Claim 2] Said interlayer insulation film is a liquid crystal display according to claim 1 characterized 
by covering all on the switching element section containing said drain electrode, being formed, and a 
contact hole not existing on said reflector. 

[Claim 3] Said reflector and said transparency electrode are a liquid crystal display according to 
claim 1 characterized by connecting electrically only in the border area of this reflector and a 
transparency electrode . 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display used for the 
camcorder/movie equipped with OA equipment, such as a word processor and a personal computer, 
portable information devices, such as an electronic notebook, or a liquid crystal display monitor etc, 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is widely used for a word 
processor, a personal computer, television, a video camera, a still camera, a mounted monitor, pocket 
OA equipment, a handheld game machine, etc. taking advantage of the description of being a low 
power, with the thin shape. 

[0003] The liquid crystal display of the transparency mold which used transparency electrodes, such 
as ITO (Indium Tin Oxide), for the pixel electrode, and the liquid crystal display of the reflective 
mold which used reflectors, such as a metal, for the pixel electrode are shown in such a liquid crystal 
display. 

[0004] Originally, liquid crystal displays differ in CRT (Braun tube), EL (electroluminescence), etc,, 
since they are not spontaneous light type displays which emit light themselves, in the case of the 
liquid crystal display of a transparency mold, arrange lighting systems, such as fluorescence tubing, 
and the so-called back light behind a liquid crystal display, and show to it by the light by which 
incidence is carried out from there. Moreover, in the case of the liquid crystal display of a reflective 
mold, it is displaying by reflecting the incident light from the outside with a reflector. 
[0005] Without being influenced so much by surrounding brightness, in order to display here using a 
back light as mentioned above in the case of the liquid crystal display of a transparency mold, 
although it has the advantage that the display which is bright and has high contrast can be performed, 
since a back light consumes 50% or more of the total power consumption of a liquid crystal display, 
it also usually has the problem that power consumption will become large. 

[0006] Moreover, in the case of the liquid crystal display of a reflective mold, although it has the 
advantage that power consumption can be made very small in order not to use a back light as 
mentioned above, it also has the problem that the brightness and contrast of a display by a 
surrounding operating environment or surrounding service conditions, such as brightness, will be 
influenced. 

[0007] Thus, in the liquid crystal display of a reflective mold, when operating environments, such as 
surrounding brightness, especially outdoor daylight are dark, it has the fault that visibility falls 
extremely, and also in the liquid crystal display of one transparency mold, it had with this the 
problem that the visibility under fine weather etc. will fall to reverse when outdoor daylight is very 
bright. 

[0008] As a means for solving such a trouble, the liquid crystal display having the function of both a 
reflective mold and a transparency mold is proposed by Japanese Patent Application No* No. 201 176 
[ nine to ] etc. The liquid crystal display proposed by this patent application By making the reflective 
display (reflector) which reflects outdoor daylight in one display pixel, and the transparency display 
(transparency electrode) which penetrates the light from a back light, when a perimeter is pitch-black 
As a transparency mold liquid crystal display which displays using the light which penetrates the 
transparency display from a back light, when outdoor daylight is dark As a moid liquid crystal 
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display in two ways which displays using both the light which penetrates the transparency display 
from a back light, and the light reflected by the reflective display formed with the comparatively 
high film of the rate of a light reflex Furthermore, when outdoor daylight is bright, it can use as a 
reflective mold liquid crystal display which displays only using the light reflected by the reflective 
display formed with the comparatively high film of the rate of a light reflex. 
[0009] The liquid crystal display of such a configuration is not concerned with the brightness of 
outdoor daylight, but enables offer of the liquid crystal display in which visibility was always 
excellent, and explains it briefly [ below ] about the liquid crystal display of such a mold both for 
transparency reflective. 

[0010] Drawing 10 is the top view having shown the configuration for a picture element part of the 
liquid crystal display of the mold both for transparency reflective explained as a conventional 
technique here, and drawing 11 is an A- A line sectional view in drawing 10 . 
[001 1] Moreover, d raw ing 12 (a) - (d) and d rawing 13 (e) - (h) is the process sectional view having 
shown the production process of the transparency display and reflective display in a part for a picture 
element part of this type both for transparency reflective of liquid crystal display. 
[0012] The transparency display and reflective display which constitute a part for the picture element 
part of the liquid crystal display of such a mold both for transparency reflective are explained with 
reference to drawing 10 -13. first, it is shown in drawing 12 (a) ~ as — the insulating substrate 1 top - 
- as the base coat film — Ta2 — insulator layers, such as OS and Si02, are formed (not shown), after 
that, on the insulating substrate 1 4 patterning of the metal thin film which consists of aluminum, Mo, 
Ta, etc, is created and carried out by the sputtering method, and the gate electrode 8 is formed. 
[0013] Next, the gate electrode 8 mentioned above is covered and the laminating of the gate 
dielectric film 10 is carried out on the insulating substrate L Generally, with P-CVD method, 3000A 
laminating of the SiNx film was carried out, and it considered as gate dielectric film 10. In addition, 
in order to raise insulation, anodizing the gate electrode 8, using this oxide film on anode as the 1st 
gate dielectric film 9, forming the insulator layers 10, such as SiN, with a CVD method, and 
considering as the 2nd insulator layer 10 is also considered. 

[0014] Next, the channel layer 1 1 (amorphous silicon) and the electrode contact layer 12 (the 
amorphous silicon or microcrystal (Si) which doped impurities, such as Lynn) are continued on gate 
dielectric film 10, with a CVD method, 500 A laminating is carried out to 1500 A, respectively, 
patterning of both the Si film of the electrode contact layer 12 and the channel layer 11 is carried out 
by the dry etching method by HC1-I-SF6 mixed gas etc., and it is formed. 

[0015] Then, as shown in drawing 12 (b), 1500A laminating of the transparence electric conduction 
film (ITO) 2 and 13 is carried out as an electrode material which constitutes a transparency display 
by the sputtering method, then the laminating of the metal thin films 14 and 15, such as aluminum, 
Mo, and Ta film, is carried out. And the drain electrodes 13 and 15 are formed in the source 
electrode 13 and 14 lists by carrying out patterning of these. 

[0016] Next, as shown in d rawing 12 (c), after carrying out 3000A laminating of the insulator layers, 
such as SiN, with a CVD method, it removes, patterning of the insulator layer which exists on the 
contact hole section 17 is carried out, and an interlayer film 7 is formed. 
[0017] Next, two or more smooth concavo-convex sections 18 (not shown) are formed on a 
photopolymer 3 by heat-treating, after applying the photopolymer 3 used as an interlayer insulation 
film by about 4-micrometer thickness on this interlayer film 7 and exposing and developing this 
photopolymer 3, as shown in drawing 12 (d). And the photopolymer 3 which exists on contact hole 
section 17 field and a transparency display field is removed. 

[0018] Next, as shown in drawing 13 (e), the aluminum/Mo film 4 and 5 is formed 1000/500A 
thickness by the sputtering method as an electrode material which constitutes a reflective display on 
the substrate 1 containing an interlayer film 7 and a photopolymer 3. 

[0019] And as shown in drawing 13 (f), on the electrode material 4 which constitutes a reflective 
display, and 5, a photolithography process is used and a photoresist 16 is formed at a predetermined 
configuration. Since Mo5 exists between IT02 which is the electrode material which constitutes a 
transparency display, and aluminum4 which is the electrode material which constitutes a reflective 
display at this time, although an electrolytic solution sinks in from the film defective part of 
aluminum4 at the time of the development of a photoresist 16, since this Mo5 functions as a barrier 
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metal, it has prevented that an electric corrosion reaction occurs. 

[0020] And as shown in drawing 13 (g), the etchant which consists of nitric-acid + acetic-acid + 
phosphoric-acid + water is used, aluminum4/Mo5 which are the electrode material which constitutes 
a reflective display are etched simultaneously, and reflectors 4 and 5 are formed. 
[0021] Finally, as shown in drawing 13 (h), the amount of [ of the liquid crystal display of the mold 
both for transparency reflective mentioned above by removing the photoresist 16 formed by 
photolithography using the exfoliation equipment of a batch type ] picture element part completes. 
[0022] Here, the exfoliation equipment of a batch type used in order to remove the photoresist 16 
formed by said photolithography is explained using drawing 14 . Drawin g 14 (a) - (c) is the 
schematic diagram having shown the exfoliation process of the photoresist 16 of the batch type in the 
liquid crystal display of the mold both for transparency reflective mentioned above. 
[0023] the substrate 20 which passed through a process which was mentioned above as shown in 
dra wing 14 (a) -(c) — as an amine — ME A (monoethanolamine) — 60wt(s)% » it soaks in the 
exfoliation liquid 21 to contain, and in order to remove the exfoliation liquid 21 of substrate 20 front 
face after that, it soaks in water 22 and rinses. At this time, in the process in which the substrate 20 
as shown in drawing 14 (b) is conveyed from an exfoliation tub to a rinse tank, it is in the condition 
that exfoliation liquid 21 adhered to substrate 20 front face, and by soaking this substrate 20 in a 
rinse tank, MEA21 and water 22 are mixed on substrate 20 front face, and alkalinity becomes strong, 

[0024] however, in the liquid crystal display of the mold both for transparency reflective mentioned 
above In the border area of a transparency display and a reflective display, as shown in the sectional 
view of drawing 1 1 Since patterning of an interlayer film 7 and the reflectors 4 and 5 is carried out 
so that IT02 which is the electrode material which constitutes a transparency display, and 
aluminum4/Mo5 which are the electrode material which constitutes a reflective display may not 
contact directly A photoresist 16 is removable, without causing electric corrosion between IT02 
which is a transparency electrode material, and aluminum4 which is a reflector ingredient. 
[0025] Thus, the orientation film is applied and calcinated to each of the TFT substrate which has a 
part for the manufactured picture element part, and the transparent opposite substrate (not shown) 
with which the transparency electrode was formed. And rubbing processing is performed to this 
orientation film, after sprinkling a spacer, liquid crystal is poured in for both these substrates by 
lamination and the vacuum pouring-in method by seal resin, and a liquid crystal display component 
is created. The liquid crystal display of the mold both for transparency reflective mentioned above by 
pouring in a liquid crystal ingredient, installing a polarizing plate and one phase contrast plate at a 
time in the both sides of a liquid crystal display component finally, respectively, and installing a 
back light in a tooth back is completed. 
[0026] 

[Problem(s) to be Solved by the Invention] Since the interlayer film 7 is formed so that the electrode 
material 2 which constitutes a transparency display, and the electrode materials 4 and 5 which 
constitute a reflective display may not contact directly, the liquid crystal display of the mold both for 
transparency reflective of a configuration as mentioned above is an effective configuration to 
preventing the electric corrosion which happens between the transparency electrode material 2 and 
the reflector ingredients 4 and 5. 

[0027] However, in such a configuration, since the lap part of the electrode material 2 which 
constitutes a transparency display, the electrode materials 4 and 5 which constitute a reflective 
display, and an interlayer film 7 became the invalid viewing area which cannot be used for a 
transparency display and a reflective display, being in a display pixel field, it had the trouble that a 
numerical aperture will fall as a display. 

[0028] Moreover, the interlayer film 7 in the reflective field at this time, and the border area of a 
transparency field Reflectors 4 and 5 need to carry out patterning gap consideration, and it is 
necessary to form quite more greatly than the edge part of reflectors 4 and 5. The sake, The field 
which must impress an electrical potential difference to liquid crystal through an interlayer film 7 in 
a part of transparency field will exist, and it also had the problem that the permeability and contrast 
of a display in a transparency field will fall. 

[0029] Furthermore, when performing a reflective display in the liquid crystal display of such a mold 
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both for transparency reflective, reservation of the area of the reflectors 4 and 5 for performing 
sufficient reflective display became difficult from having to divide one pixel in a transparency field 
and a reflective field, and also the contact hole 17 existing in this reflective field, and it also had the 
trouble that the utilization effectiveness of an ambient light was bad. 

[0030] Generally, in the liquid crystal display of a mold both for transparency reflective which was 
mentioned above* since it is necessary to connect the transparency electrode 2 and reflectors 4 and 5 
electrically through an interlayer insulation film (photopolymer) 3, it is necessary to form a contact 
hole 17 in an interlayer insulation film 3. To use polarization mode especially, it is necessary to aim 
at matching of the electro-optics property between these both by adjusting the optical path length of 
a reflective field and a transparency field using the thickness of an interlayer insulation film 3. 
Usually, it is necessary to set the thickness of the liquid crystal layer of a transparency field as about 
2 times of the thickness of the liquid crystal layer of a reflective field. Since the liquid crystal 
thickness of a transparency field is usually about 5-6 micrometers, it is necessary to form an 
interlayer insulation film 3 in the thick thickness of [ that the liquid crystal thickness of a reflective 
field is set to about 2.5-3 micrometers ] about 3 micrometers. For example, this sake, It also has the 
problem that will be easy to generate the faulty connection in a contact hole 17, and the area of a 
contact hole 17 will also become large, and the utilization effectiveness of reflectors 4 and 5 will 
worsen. 

[0031] It is made hard to happen in poor contact of the reflector of the liquid crystal display of the 
mold both for transparency reflective, and a thin film transistor, and the place which this invention is 
made in view of the trouble of these former, and is made into the object raises the utilization 
effectiveness of an ambient light, and is to offer the liquid crystal display of the mold both for 
transparency reflective which has a good display property. 
[0032] 

[Means for Solving the Problem] In order to attain the object mentioned above, the liquid crystal 
display of this invention The pixel electrode which constitutes the reflector which reflects outdoor 
daylight on the substrate of the one side of the substrates of the couple which counters mutually and 
is arranged on both sides of a liquid crystal layer, and the transparency electrode which penetrates 
the light from the tooth-back light source in 1 pixel, In the liquid crystal display with which it comes 
to form the switching element section which impresses the electrical potential difference for a 
display to this pixel electrode, while an interlayer insulation film is formed on the substrate of said 
one side It comes electrically to connect the drain electrode which constitutes said switching element 
section, and said transparency electrode under this interlayer insulation film. Said reflector While 
being formed on said interlayer insulation film, it is characterized by connecting this reflector and a 
transparency electrode electrically in the border area of this reflector and a transparency electrode. 
[0033] Moreover, it is desirable that said interlayer insulation film at this time covers all on the 
switching element section containing said drain electrode, and is formed, and a contact hole does not 
exist on said reflector. 

[0034] Furthermore, as for said reflector and said transparency electrode at this time, it is desirable to 
connect electrically only in the border area of this reflector and a transparency electrode. 
[0035] Hereafter, an operation of this invention is explained. 

[0036] Without making the invalid viewing area in a display pixel field increase conventionally, 
since according to the liquid crystal display of this invention it is constituted so that a reflector and a 
transparency electrode may connect electrically in the border area of a reflector and a transparency 
electrode, two electrodes can be connected certainly and it is possible to reduce poor contact. 
[0037] Moreover, since a reflector and a transparency electrode can be connected electrically, 
without forming the contact hole which existed in the reflector field in a display pixel field until 
now, it is also possible to raise the numerical aperture of a reflector field and to raise the utilization 
effectiveness of an ambient light. 

[0038] Furthermore, since it becomes unnecessary to form the interlayer film which existed between 
the reflector and the transparency electrode until now, it is also possible for impressing an electrical 
potential difference to liquid crystal through an interlayer film to be lost, and to raise the display 
engine performance of a transparency electrode field. 
[0039] 
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[Embodiment of the Invention] Hereafter, the gestalt of the operation in this invention is explained 
based on a drawing. 

[0040] (Gestalt 1 of operation) Drawing 1 is the top view having shown the configuration for a 
picture element part of the liquid crystal display in the gestalt 1 of this operation, and drawing 2 is 
the A- A line sectional view. 

[0041] The liquid crystal display of the gestalt 1 of this operation is formed on the insulating 
substrate 1 from a thin film transistor 18, the transparency electrode 2 electrically connected to the 
drain electrode 13 of this thin film transistor 18, and this thin film transistor 18 and the transparency 
electrode 2 and the reflectors 4 and 5 arranged through an interlayer insulation film 3, as shown in 
drawing 1 and drawing 2 . And in that border area, it connects electrically and these transparency 
electrode 2 and reflectors 4 and 5 are constituted. 

[0042] Thus, since the transparency electrode 2 and reflectors 4 and 5 which constitute a pixel 
electrode from a liquid crystal display in the gestalt 1 of this operation are contacted directly and 
connected electrically, it is possible to use conventionally the invalid viewing area which was not 
able to be used for the transparency viewing area and the reflective viewing area as a connection of 
the transparency electrode 2 and reflectors 4 and 5< 

[0043] Moreover, by considering as such a configuration, it is possible to prevent conventionally the 
faulty connection of the transparency electrode 2 and reflectors 4 and 5 which had been generated in 
the contact hole, and it is also possible to raise the rate of an excellent article of a liquid crystal 
display. 

[0044] As a cure against electric corrosion in the photoresist exfoliation process of the cascade 
screen pattern of aluminum4/Mo5 which originates in contacting directly the transparency electrode 
2 and reflectors 4 and 5 which constitute a pixel electrode, and connecting them electrically here, and 
is generated With the gestalt 1 of this operation, a backwashing-by-water process which prevents 
preparing two or more another tubs in front of a rinse tank, and the water and MEA in a rinse tank 
being mixed, and becoming alkalinity is performed so that it may mention later. 
[0045] Here, drawing 3 (a) - (d) and drawing 4 (e) - (h) is the sectional view having shown the 
process of the transparency display and reflective display in a part for a picture element part of a 
liquid crystal display in the gestalt 1 of this operation. 

[0046] The transparency display and reflective display which constitute a part for the picture element 
part of the liquid crystal display in the gestalt 1 of this operation are explained with reference to (a) - 
(h) of drawing 3 and dra wing 4 ♦ first, it is shown in draw in g 3 (a) — as — the insulating substrate 1 
top — as the base coat film — Ta2 — insulator layers, such as OS and Si02, are formed {not shown), 
after that, patterning of the metal thin film which becomes the insulating substrate 1 from aluminum, 
Mo, Ta, etc* is created and carried out by the sputtering method, and the gate electrode 8 is formed. 
[0047] Next, the gate electrode 8 mentioned above is covered and the laminating of the gate 
dielectric film 10 is carried out on the insulating substrate 1 . Generally, with P-CVD method, 3000A 
laminating of the SiNx film was carried out, and it considered as gate dielectric film 10. In addition, 
in order to raise insulation, anodizing the gate electrode 8, using this oxide film on anode as the 1st 
gate dielectric film 9, forming the insulator layers 10, such as SiN, with a CVD method, and 
considering as the 2nd insulator layer 10 is also considered. 

[0048] Next, the channel layer 1 1 (amorphous silicon) and the electrode contact layer 12 (the 
amorphous silicon or microcrystal (Si) which doped impurities, such as Lynn) are continued on gate 
dielectric film 10, with a CVD method, 500A laminating is carried out to 1500A, respectively, 
patterning of both the Si film of the electrode contact layer 12 and the channel layer 1 1 is carried out 
by the dry etching method by HC14-SF6 mixed gas etc., and it is formed, 

[0049] Then, as shown in drawing 3 (b), 1500A laminating of the transparence electric conduction 
film (ITO) 2 and 13 is carried out as an electrode material which constitutes a transparency display 
by the sputtering method, then the laminating of the metal thin films 14 and 15, such as aluminum, 
Mo, and Ta film, is carried out. And the drain electrodes 13 and 15 are formed in the source 
electrode 13 and 14 lists by carrying out patterning of these. The drain electrode 13 and the electrode 
material 2 which constitutes a transparency display are connected electrically by this, and it is 
constituted. 

[0050] Next, as shown in drawing 3 (c), 3000A laminating of the insulator layers, such as SiN, is 
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carried out with a CVD method, it removes, patterning of the insulator layer which exists in the 
transparency vie wing-area and contact hole section 17 top and the border area of a transparency 
viewing area and a reflective viewing area is carried out, and an interlayer film 7 is formed. Here, 
when removing an interlayer film 7 with the gestalt 1 of this operation, only a transparency viewing 
area was not removed but the interlayer film 7 which exists throughout the border area of a 
transparency viewing area and a transparency viewing area, and a reflective viewing area was 
removed. In addition, it is not necessary to necessarily remove the interlayer film 7 which exists in 
the border area of a transparency viewing area and a reflective viewing area over the whole region, 
and does not matter by removing the part as a configuration which the transparency electrode 2 and 
reflectors 4 and 5 connect electrically, 

[0051] Next, two or more smooth concavo-convex sections 18 (not shown) are formed on a 
photopolymer 3 by heat-treating, after applying the photopolymer 3 used as an interlayer insulation 
film by about 4-micrometer thickness on this interlayer film 7 and exposing and developing this 
photopolymer 3, as shown in drawing 3 (d). And the photopolymer 3 which exists on contact hole 
section 17 field and a transparency display field is removed, 

[0052] Next, as shown in draw ing 4 (e) s the aluminum/Mo film 4 and 5 is formed 1000/500A 
thickness by the sputtering method as an electrode material which constitutes a reflective display on 
the substrate 1 containing an interlayer film 7 and a photopolymer 3. 

[0053] And as shown in draw ing 4 (f), on the electrode material 4 which constitutes a reflective 
display, and 5, a photolithography process is used and a photoresist 16 is formed at a predetermined 
configuration. Since Mo5 exists between IT02 which is the electrode material which constitutes a 
transparency display, and aluminum4 which is the electrode material which constitutes a reflective 
display at this time, although an electrolytic solution sinks in from the film defective part of 
aluminum4 at the time of the development of a photoresist 16, since this Mo5 functions as a barrier 
metal, it has prevented that an electric corrosion reaction occurs. 

[0054] And as shown in drawing 4 (g), the etchant which consists of nitric-acid + acetic-acid + 
phosphoric-acid 4- water is used, aluminum4/Mo5 which are the electrode material which constitutes 
a reflective display are etched simultaneously, and reflectors 4 and 5 are formed, 
[0055] Finally, as shown in drawjng_4 (h), the amount of [ of the liquid crystal display of the mold 
both for transparency reflective mentioned above by removing the photoresist 16 formed by 
photolithography using the exfoliation equipment of a batch type ] picture element part completes. 
[0056] Here, the exfoliation equipment of a batch type used in order to remove the photoresist 16 
formed by said photolithography is explained using drawing 5 . Drawing 5 (a) - (e) is the schematic 
diagram having shown the exfoliation process of the photoresist 16 of the batch type in the liquid 
crystal display of the mold both for transparency reflective mentioned above. 
[0057] the substrate 20 which passed through a process which was mentioned above as shown in 
drawing 5 (a) - (e) — as an amine — ME A (monoethanolamine) — 60wt(s)% — in order to soak in the 
exfoliation liquid to contain and to remove the exfoliation liquid of substrate 20 front face after that, 
it soaks in a rinse tank 22 and rinses. After exfoliating in the exfoliation tub 21 like before shown in 
drawing 14 at this time, it washes in cold water in order of the exfoliation tub 21 (DMSO tub) which 
uses dimethyl sulfoxide as a principal component, and a rinse tank 22. If exfoliation is repeated 
without performing liquid exchange of the exfoliation tub 21 and a rinse tank 22 The MEA 
concentration in the exfoliation tub 21 becomes high, MEA will be continuously carried in in a rinse 
tank 22, alkalinity will become strong, and electric corrosion will occur in the contact part of the 
transparency electrode 2 and reflectors 4 and 5 in the border area of a transparency viewing area and 
a reflective viewing area. 

[0058] So, with the gestalt 1 of this operation, as shown in drawing 5 (a) - (e), after dipping the 
substrate 20 in the exfoliation tub 21 and exfoliating, 2 ******** s of another exfoliation tubs 21 
were passed, and it rinsed by dipping in a rinse tank 22. By such approach, MEA is conventionally 
carried in in a rinse tank 22, alkalinity becomes strong, and it becomes possible to hardly carry in 
MEA no longer in a rinse tank 22, and to prevent generating of electric corrosion because what 
electric corrosion had generated in the contact part of the transparency electrode 2 and reflectors 4 
and 5 in the border area of a transparency viewing area and a reflective viewing area makes the 
exfoliation tub 21 (DMSO tub) two tubs. 



http://www4Jpdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 4/23/2007 



JP,2000-305110,A [DETAILED DESCRIPTION] 



Page 7 of 9 



[0059] Thus, the orientation film is applied and calcinated to each of the TFT substrate which has a 
part for the manufactured picture element part, and the transparent opposite substrate (not shown) 
with which the transparency electrode was formed. And rubbing processing is performed to this 
orientation film, after sprinkling a spacer, liquid crystal is poured in for both these substrates by 
lamination and the vacuum pouring-in method by seal resin, and a liquid crystal display component 
is created. The liquid crystal display of the mold both for transparency reflective mentioned above by 
pouring in a liquid crystal ingredient, installing a polarizing plate and one phase contrast plate at a 
time in the both sides of a liquid crystal display component finally, respectively, and installing a 
back light in a tooth back is completed. 

[0060] (Gestalt 2 of operation) Drawing 6 is the top view having shown the configuration for a 
picture element part of the liquid crystal display in the gestalt 2 of this operation, and drawing 7 is 
the A-A line sectional view. 

[0061] The liquid crystal display of the gestalt 2 of this operation is formed on the insulating 
substrate 1 from a thin film transistor 18, the transparency electrode 2 electrically connected to the 
drain electrode 13 of this thin film transistor 18, and this thin film transistor 18 and the transparency 
electrode 2 and the reflectors 4 and 5 arranged through an interlayer insulation film 3, as shown in 
drawing 6 and drawing 7 , And in that border area, it connects electrically and these transparency 
electrode 2 and reflectors 4 and 5 are constituted. 

[0062] Thus, since the transparency electrode 2 and reflectors 4 and 5 which constitute a pixel 
electrode from a liquid crystal display in the gestalt 2 of this operation are contacted directly and 
connected electrically, it is possible to use conventionally the invalid viewing area which was not 
able to be used for the transparency viewing area and the reflective viewing area as a connection of 
the transparency electrode 2 and reflectors 4 and 5, 

[0063] Moreover, by considering as such a configuration, it is possible to prevent conventionally the 
faulty connection of the transparency electrode 2 and reflectors 4 and 5 which had been generated in 
the contact hole, and it is also possible to raise the rate of an excellent article of a liquid crystal 
display. 

[0064] In addition, the liquid crystal displays in the gestalt 2 of this operation differ in the gestalt 1 
of operation which the point which does not form the contact hole in the reflectors 4 and 5 formed on 
the interlayer insulation film 3 mentioned above, as shown in drawing 6 and drawing 7 . 
[0065] Here, drawing 8 (a) - (d) and drawing 9 (e) - (h) is the sectional view having shown the 
process of the transparency display and reflective display in a part for a picture element part of a 
liquid crystal display in the gestalt 2 of this operation. 

[0066] The transparency display and reflective display which constitute a part for the picture element 
part of the liquid crystal display in the gestalt 2 of this operation are explained with reference to (a) - 
(h) of drawing 8 and drawing 9 . first, it is shown in drawing 8 (a) — as — the insulating substrate 1 
top — as the base coat film — Ta2 — insulator layers, such as 05 and Si02, are formed (not shown), 
after that, patterning of the metal thin film which becomes the insulating substrate 1 from aluminum, 
Mo, Ta, etc. is created and carried out by the sputtering method, and the gate electrode 8 is formed. 
[0067] Next, the gate electrode 8 mentioned above is covered and the laminating of the gate 
dielectric film 10 is carried out on the insulating substrate 1. Generally, with P-CVD method, 3000A 
laminating of the SiNx film was carried out, and it considered as gate dielectric film 10. In addition, 
in order to raise insulation, anodizing the gate electrode 8, using this oxide film on anode as the 1st 
gate dielectric film 9, forming the insulator layers 10, such as SiN, with a CVD method, and 
considering as the 2nd insulator layer 10 is also considered. 

[0068] Next, the channel layer 1 1 (amorphous silicon) and the electrode contact layer 12 (the 
amorphous silicon or microcrystal (Si) which doped impurities, such as Lynn) are continued on gate 
dielectric film 10, with a CVD method, 500A laminating is carried out to 1500A, respectively, 
patterning of both the Si film of the electrode contact layer 12 and the channel layer 1 1 is carried out 
by the dry etching method by HC1+SF6 mixed gas etc., and it is formed. 

[0069] Then, as shown in drawing 8 (b), 1500A laminating of the transparence electric conduction 
film (ITO) 2 and 13 is carried out as an electrode material which constitutes a transparency display 
by the sputtering method, then the laminating of the metal thin films 14 and 15, such as aluminum, 
Mo, and Ta film, is carried out. And the drain electrodes 13 and 15 are formed in the source 
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electrode 13 and 14 lists by carrying out patterning of these. The drain electrode 13 and the electrode 
material 2 which constitutes a transparency display are connected electrically by this, and it is 
constituted. 

[0070] Next, as shown in draw ing 8 (c), 3000A laminating of the insulator layers, such as SiN, is 
carried out with a CVD method, it removes, patterning of the insulator layer which exists in the 
border area of a transparency viewing area and a transparency viewing area, and a reflective viewing 
area is carried out, and an interlayer film 7 is formed. Here, when removing an interlayer film 7 with 
the gestalt 2 of this operation, only a transparency viewing area was not removed but the interlayer 
film 7 which exists throughout the border area of a transparency viewing area and a transparency 
viewing area, and a reflective viewing area was removed. In addition, it is not necessary to 
necessarily remove the interlayer film 7 which exists in the border area of a transparency viewing 
area and a reflective viewing area over the whole region, and does not matter by removing the part as 
a configuration which the transparency electrode 2 and reflectors 4 and 5 connect electrically. 
[0071] Next, two or more smooth concavo-convex sections 18 (not shown) are formed on a 
photopoiymer 3 by heat-treating, after applying the photopolymer 3 used as an interlayer insulation 
film by about 4-micrometer thickness on this interlayer film 7 and exposing and developing this 
photopolymer 3, as shown in drawing 8 (d). And the photopolymer 3 which exists on contact hole 
section 17 field and a transparency display field is removed. 

[0072] Next, as shown in drawing 9 (e), the aluminum/Mo film 4 and 5 is formed 1000/500A 
thickness by the sputtering method as an electrode material which constitutes a reflective display on 
the substrate 1 containing an interlayer film 7 and a photopolymer 3. 

[0073] And as shown in draw ing 9 (f), on the electrode material 4 which constitutes a reflective 
display, and 5, a photolithography process is used and a photoresist 16 is formed at a predetermined 
configuration. Since Mo5 exists between IT02 which is the electrode material which constitutes a 
transparency display, and aluminum4 which is the electrode material which constitutes a reflective 
display at this time, although an electrolytic solution sinks in from the film defective part of 
aluminum4 at the time of the development of a photoresist 16, since this Mo5 functions as a barrier 
metal, it has prevented that an electric corrosion reaction occurs. 

[0074] And as shown in dr awing 9 (g), the etchant which consists of nitric-acid + acetic-acid + 
phosphoric-acid + water is used, aluminum4/Mo5 which are the electrode material which constitutes 
a reflective display are etched simultaneously, and reflectors 4 and 5 are formed, 
[0075] Finally, as shown in drawing 9 (h), the amount of [ of the liquid crystal display of the mold 
both for transparency reflective in the gestalt 2 of this operation ] picture element part completes by 
removing like the gestalt 1 of the operation which mentioned above the photoresist 16 formed by 
photolithography using the exfoliation equipment of a batch type. 

[0076] Thus, the orientation film is applied and calcinated to each of the TFT substrate which has a 
part for the manufactured picture element part, and the transparent opposite substrate (not shown) 
with which the transparency electrode was formed. And rubbing processing is performed to this 
orientation film, after sprinkling a spacer, liquid crystal is poured in for both these substrates by 
lamination and the vacuum pouring-in method by seal resin, and a liquid crystal display component 
is created. The liquid crystal display of the mold both for transparency reflective mentioned above by 
pouring in a liquid crystal ingredient, installing a polarizing plate and one phase contrast plate at a 
time in the both sides of a liquid crystal display component finally, respectively, and installing a 
back light in a tooth back is completed. 

[0077] Since the contact hole does not exist in the reflectors 4 and 5 formed on the interlayer 
insulation film 3 according to the liquid crystal display in the gestalt 2 of this operation, Irregularity 
can be formed also in the field on the interlayer insulation film 3 which was being conventionally 
made into the contact hole. The contact hole part which was not able to be used for a transparency 
viewing area and a reflective viewing area can be used as a reflective viewing area, and it is possible 
to make effective display pixel area expand. 
[0078] 

[Effect of the Invention] Without making the invalid viewing area in a display pixel field increase 
conventionally, since it is constituted like the above explanation according to the liquid crystal 
display of this invention so that a reflector and a transparency electrode may connect electrically in 
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the border area of a reflector and a transparency electrode, two electrodes can be connected certainly 
and it is possible to reduce poor contact. 

[0079] Moreover, since a reflector and a transparency electrode can be connected electrically, 
without forming the contact hole which existed in the reflector field in a display pixel field until 
now, it is also possible to raise the numerical aperture of a reflector field and to raise the utilization 
effectiveness of an ambient light. 

[0080] Furthermore, since it becomes unnecessary to form the interlayer film which existed between 
the reflector and the transparency electrode until now, it is also possible for impressing an electrical 
potential difference to liquid crystal through an interlayer film to be lost, and to raise the display 
engine performance of a transparency electrode field. 

[Translation done J 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the liquid crystal display used for the 
camcorder/movie equipped with OA equipment, such as a word processor and a personal computer, 
portable information devices, such as an electronic notebook, or a liquid crystal display monitor etc. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the liquid crystal display is widely used for a word 
processor, a personal computer, television, a video camera, a still camera, a mounted monitor, pocket 
OA equipment, a handheld game machine, etc. taking advantage of the description of being a low 
power, with the thin shape. 

[0003] The liquid crystal display of the transparency mold which used transparency electrodes, such 
as ITO (Indium Tin Oxide), for the pixel electrode, and the liquid crystal display of the reflective 
mold which used reflectors, such as a metal, for the pixel electrode are shown in such a liquid crystal 
display. 

[0004] Originally, liquid crystal displays differ in CRT (Braun tube), EL (electroluminescence), etc., 
since they are not spontaneous light type displays which emit light themselves, in the case of the 
liquid crystal display of a transparency mold, arrange lighting systems, such as fluorescence tubing, 
and the so-called back light behind a liquid crystal display, and show to it by the light by which 
incidence is carried out from there. Moreover, in the case of the liquid crystal display of a reflective 
mold, it is displaying by reflecting the incident light from the outside with a reflector. 
[0005] Without being influenced so much by surrounding brightness, in order to display here using a 
back light as mentioned above in the case of the liquid crystal display of a transparency mold, 
although it has the advantage that the display which is bright and has high contrast can be performed, 
since a back light consumes 50% or more of the total power consumption of a liquid crystal display, 
it also usually has the problem that power consumption will become large. 

[0006] Moreover, in the case of the liquid crystal display of a reflective mold, although it has the 
advantage that power consumption can be made very small in order not to use a back light as 
mentioned above, it also has the problem that the brightness and contrast of a display by a 
surrounding operating environment or surrounding service conditions, such as brightness, will be 
influenced. 

[0007] Thus, in the liquid crystal display of a reflective mold, when operating environments, such as 
surrounding brightness, especially outdoor daylight are dark, it has the fault that visibility falls 
extremely, and also in the liquid crystal display of one transparency mold, it had with this the 
problem that the visibility under fine weather etc. will fall to reverse when outdoor daylight is very 
bright. 

[0008] As a means for solving such a trouble, the liquid crystal display having the function of both a 
reflective mold and a transparency mold is proposed by Japanese Patent Application No. No. 201 176 
[ nine to ] etc. The liquid crystal display proposed by this patent application By making the reflective 
display (reflector) which reflects outdoor daylight in one display pixel, and the transparency display 
(transparency electrode) which penetrates the light from a back light, when a perimeter is pitch-black 
As a transparency mold liquid crystal display which displays using the light which penetrates the 
transparency display from a back light, when outdoor daylight is dark As a mold liquid crystal 
display in two ways which displays using both the light which penetrates the transparency display 
from a back light, and the light reflected by the reflective display formed with the comparatively 
high film of the rate of a light reflex Furthermore, when outdoor daylight is bright, it can use as a 
reflective mold liquid crystal display which displays only using the light reflected by the reflective 
display formed with the comparatively high film of the rate of a light reflex, 
[0009] The liquid crystal display of such a configuration is not concerned with the brightness of 
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outdoor daylight, but enables offer of the liquid crystal display in which visibility was always 
excellent, and explains it briefly [ below ] about the liquid crystal display of such a mold both for 
transparency reflective. 

[0010] Drawin g 10 is the top view having shown the configuration for a picture element part of the 
liquid crystal display of the mold both for transparency reflective explained as a conventional 
technique here, and drawin g 1 1 is an A-A line sectional view in drawin g 10 . 
[001 1] Moreover, drawing 12 (a) - (d) and drawing 13 (e) - (h) is the process sectional view having 
shown the production process of the transparency display and reflective display in a part for a picture 
element part of this type both for transparency reflective of liquid crystal display. 
[0012] The transparency display and reflective display which constitute a part for the picture element 
part of the liquid crystal display of such a mold both for transparency reflective are explained with 
reference to drawing 10 -13. first, it is shown in draw in g 12 (a) ~ as — the insulating substrate 1 top - 
- as the base coat film — Ta2 » insulator layers, such as OS and Si02, are formed (not shown), after 
that, on the insulating substrate 1, patterning of the metal thin film which consists of aluminum, Mo, 
Ta, etc. is created and carried out by the sputtering method, and the gate electrode 8 is formed. 
[0013] Next, the gate electrode 8 mentioned above is covered and the laminating of the gate 
dielectric film 10 is carried out on the insulating substrate 1. Generally, with P-CVD method, 3000A 
laminating of the SiNx film was carried out, and it considered as gate dielectric film 10. In addition, 
in order to raise insulation, anodizing the gate electrode 8, using this oxide film on anode as the 1st 
gate dielectric film 9, forming the insulator layers 10, such as SiN, with a CVD method, and 
considering as the 2nd insulator layer 10 is also considered. 

[0014] Next, the channel layer 1 1 (amorphous silicon) and the electrode contact layer 12 (the 
amorphous silicon or microcrystal (Si) which doped impurities, such as Lynn) are continued on gate 
dielectric film 10, with a CVD method, 500A laminating is carried out to 1500 A, respectively, 
patterning of both the Si film of the electrode contact layer 12 and the channel layer 1 1 is carried out 
by the dry etching method by HCl-f SF6 mixed gas etc., and it is formed. 

[0015] Then, as shown in drawing 12 (b), 1500A laminating of the transparence electric conduction 
film (ITO) 2 and 13 is carried out as an electrode material which constitutes a transparency display 
by the sputtering method, then the laminating of the metal thin films 14 and 15, such as aluminum, 
Mo, and Ta film, is carried out And the drain electrodes 13 and 15 are formed in the source 
electrode 13 and 14 lists by carrying out patterning of these. 

[0016] Next, as shown in drawing 12 (c), after carrying out 3000A laminating of the insulator layers, 
such as SiN, with a CVD method, it removes, patterning of the insulator layer which exists on the 
contact hole section 17 is carried out, and an interlayer film 7 is formed* 
[0017] Next, two or more smooth concavo-convex sections 18 (not shown) are formed on a 
photopolymer 3 by heat-treating, after applying the photopolymer 3 used as an interlayer insulation 
film by about 4-micrometer thickness on this interlayer film 7 and exposing and developing this 
photopolymer 3, as shown in drawing 12 (d). And the photopolymer 3 which exists on contact hole 
section 17 field and a transparency display field is removed. 

[00181 Next, as shown in drawing 13 (e), the aluminum/Mo film 4 and 5 is formed 1000/500A 
thickness by the sputtering method as an electrode material which constitutes a reflective display on 
the substrate 1 containing an interlayer film 7 and a photopolymer 3. 

[0019] And as shown in drawing 13 (f), on the electrode material 4 which constitutes a reflective 
display, and 5, a photolithography process is used and a photoresist 16 is formed at a predetermined 
configuration. Since Mo5 exists between IT02 which is the electrode material which constitutes a 
transparency display, and aluminum4 which is the electrode material which constitutes a reflective 
display at this time, although an electrolytic solution sinks in from the film defective part of 
aluminum4 at the time of the development of a photoresist 16, since this Mo5 functions as a barrier 
metal, it has prevented that an electric corrosion reaction occurs. 

[0020] And as shown in drawing 13 (g), the etchant which consists of nitric-acid + acetic-acid -f 
phosphoric-acid + water is used, aluminum4/Mo5 which are the electrode material which constitutes 
a reflective display are etched simultaneously, and reflectors 4 and 5 are formed. 
[0021] Finally, as shown in dra wing 1 3 (h), the amount of [ of the liquid crystal display of the mold 
both for transparency reflective mentioned above by removing the photoresist 16 formed by 



http://www4ipdl.inpit.gojp/cgi-bin/tran_web_cgLejje 



4/23/2007 



JP,2000-305110,A [PRIOR ART] 



Page 3 of 3 



photolithography using the exfoliation equipment of a batch type ] picture element part completes. 
[0022] Here, the exfoliation equipment of a batch type used in order to remove the photoresist 16 
formed by said photolithography is explained using drawing 14 . Drawin g 14 (a) - (c) is the 
schematic diagram having shown the exfoliation process of the photoresist 16 of the batch type in the 
liquid crystal display of the mold both for transparency reflective mentioned above. 
[0023] the substrate 20 which passed through a process which was mentioned above as shown in 
dra wing 14 (a) - (c) - as an amine - MEA (monoethanolamine) - 60wt(s)% - it soaks in the 
exfoliation liquid 21 to contain, and in order to remove the exfoliation liquid 21 of substrate 20 front 
face after that, it soaks in water 22 and rinses. At this time, in the process in which the substrate 20 
as shown in drawi ngj4 (b) is conveyed from an exfoliation tub to a rinse tank, it is in the condition 
that exfoliation liquid 21 adhered to substrate 20 front face, and by soaking this substrate 20 in a 
rinse tank, MEA21 and water 22 are mixed on substrate 20 front face, and alkalinity becomes strong. 

[0024] however, in the liquid crystal display of the mold both for transparency reflective mentioned 
above In the border area of a transparency display and a reflective display, as shown in the sectional 
view of drawing, 1 1 Since patterning of an interlayer film 7 and the reflectors 4 and 5 is carried out 
so that IT02 which is the electrode material which constitutes a transparency display, and 
aluminum4/Mo5 which are the electrode material which constitutes a reflective display may not 
contact directly A photoresist 16 is removable, without causing electric corrosion between IT02 
which is a transparency electrode material, and aluminum4 which is a reflector ingredient. 
[0025] Thus, the orientation film is applied and calcinated to each of the TFT substrate which has a 
part for the manufactured picture element part, and the transparent opposite substrate (not shown) 
with which the transparency electrode was formed. And rubbing processing is performed to this 
orientation film, after sprinkling a spacer, liquid crystal is poured in for both these substrates by 
lamination and the vacuum pourmg-in method by seal resin, and a liquid crystal display component 
is created. The liquid crystal display of the mold both for transparency reflective mentioned above by 
pouring in a liquid crystal ingredient, installing a polarizing plate and one phase contrast plate at a 
time in the both sides of a liquid crystal display component finally, respectively, and installing a 
back light in a tooth back is completed. 

[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Without making the invalid viewing area in a display pixel field increase 
conventionally, since it is constituted like the above explanation according to the liquid crystal 
display of this invention so that a reflector and a transparency electrode may connect electrically in 
the border area of a reflector and a transparency electrode, two electrodes can be connected certainly 
and it is possible to reduce poor contact, 

[0079] Moreover, since a reflector and a transparency electrode can be connected electrically, 
without forming the contact hole which existed in the reflector field in a display pixel field until 
now, it is also possible to raise the numerical aperture of a reflector field and to raise the utilization 
effectiveness of an ambient light, 

[0080] Furthermore, since it becomes unnecessary to form the interlayer film which existed between 
the reflector and the transparency electrode until now, it is also possible for impressing an electrical 
potential difference to liquid crystal through an interlayer film to be lost, and to raise the display 
engine performance of a transparency electrode field, 

[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Since the interlayer film 7 is formed so that the electrode 
material 2 which constitutes a transparency display, and the electrode materials 4 and 5 which 
constitute a reflective display may not contact directly, the liquid crystal display of the mold both for 
transparency reflective of a configuration as mentioned above is an effective configuration to 
preventing the electric corrosion which happens between the transparency electrode material 2 and 
the reflector ingredients 4 and 5, 

[0027] However, in such a configuration, since the lap part of the electrode material 2 which 
constitutes a transparency display, the electrode materials 4 and 5 which constitute a reflective 
display, and an interlayer film 7 became the invalid viewing area which cannot be used for a 
transparency display and a reflective display, being in a display pixel field, it had the trouble that a 
numerical aperture will fall as a display. 

[0028] Moreover, the interlayer film 7 in the reflective field at this time, and the border area of a 
transparency field Reflectors 4 and 5 need to carry out patterning gap consideration, and it is 
necessary to form quite more greatly than the edge part of reflectors 4 and 5. The sake, The field 
which must impress an electrical potential difference to liquid crystal through an interlayer film 7 in 
a part of transparency field will exist, and it also had the problem that the permeability and contrast 
of a display in a transparency field will falL 

[0029] Furthermore, when performing a reflective display in the liquid crystal display of such a mold 
both for transparency reflective, reservation of the area of the reflectors 4 and 5 for performing 
sufficient reflective display became difficult from having to divide one pixel in a transparency field 
and a reflective field, and also the contact hole 17 existing in this reflective field, and it also had the 
trouble that the utilization effectiveness of an ambient light was bad. 

[0030] Generally, in the liquid crystal display of a mold both for transparency reflective which was 
mentioned above, since it is necessary to connect the transparency electrode 2 and reflectors 4 and 5 
electrically through an interlayer insulation film (photopolymer) 3, it is necessary to form a contact 
hole 17 in an interlayer insulation film 3. To use polarization mode especially, it is necessary to aim 
at matching of the electro-optics property between these both by adjusting the optical path length of 
a reflective field and a transparency field using the thickness of an interlayer insulation film 3. 
Usually, it is necessary to set the thickness of the liquid crystal layer of a transparency field as about 
2 times of the thickness of the liquid crystal layer of a reflective field. Since the liquid crystal 
thickness of a transparency field is usually about 5-6 micrometers, it is necessary to form an 
interlayer insulation film 3 in the thick thickness of [ that the liquid crystal thickness of a reflective 
field is set to about 2.5-3 micrometers ] about 3 micrometers. For example, this sake. It also has the 
problem that will be easy to generate the faulty connection in a contact hole 17, and the area of a 
contact hole 17 will also become large, and the utilization effectiveness of reflectors 4 and 5 will 
worsen. 

[0031] It is made hard to happen in poor contact of the reflector of the liquid crystal display of the 
mold both for transparency reflective, and a thin film transistor, and the place which this invention is 
made in view of the trouble of these former, and is made into the object raises the utilization 
effectiveness of an ambient light, and is to offer the liquid crystal display of the mold both for 
transparency reflective which has a good display property. 
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MEANS 



[Means for Solving the Problem] In order to attain the object mentioned above, the liquid crystal 
display of this invention The pixel electrode which constitutes the reflector which reflects outdoor 
daylight on the substrate of the one side of the substrates of the couple which counters mutually and 
is arranged on both sides of a liquid crystal layer, and the transparency electrode which penetrates 
the light from the tooth-back light source in 1 pixel, In the liquid crystal display with which it comes 
to form the switching element section which impresses the electrical potential difference for a 
display to this pixel electrode, while an interlayer insulation film is formed on the substrate of said 
one side It comes electrically to connect the drain electrode which constitutes said switching element 
section, and said transparency electrode under this interlayer insulation film. Said reflector While 
being formed on said interlayer insulation film, it is characterized by connecting this reflector and a 
transparency electrode electrically in the border area of this reflector and a transparency electrode, 
[00331 Moreover, it is desirable that said interlayer insulation film at this time covers ail on the 
switching element section containing said drain electrode, and is formed, and a contact hole does not 
exist on said reflector 

[0034] Furthermore, as for said reflector and said transparency electrode at this time, it is desirable to 
connect electrically only in the border area of this reflector and a transparency electrode, 
[0035] Hereafter, an operation of this invention is explained* 

[0036] Without making the invalid viewing area in a display pixel field increase conventionally, 
since according to the liquid crystal display of this invention it is constituted so that a reflector and a 
transparency electrode may connect electrically in the border area of a reflector and a transparency 
electrode, two electrodes can be connected certainly and it is possible to reduce poor contact. 
[0037] Moreover, since a reflector and a transparency electrode can be connected electrically, 
without forming the contact hole which existed in the reflector field in a display pixel field until 
now, it is also possible to raise the numerical aperture of a reflector field and to raise the utilization 
effectiveness of an ambient light. 

[0038] Furthermore, since it becomes unnecessary to form the interlayer film which existed between 
the reflector and the transparency electrode until now, it is also possible for impressing an electrical 
potential difference to liquid crystal through an interlayer film to be lost, and to raise the display 
engine performance of a transparency electrode field. 
[0039] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation in this invention is explained 
based on a drawing. 

[0040] (Gestalt 1 of operation) Drawing 1 is the top view having shown the configuration for a 
picture element part of the liquid crystal display in the gestalt 1 of this operation, and drawing 2 is 
the A- A line sectional view. 

[0041] The liquid crystal display of the gestalt 1 of this operation is formed on the insulating 
substrate 1 from a thin film transistor 18, the transparency electrode 2 electrically connected to the 
drain electrode 13 of this thin film transistor 18, and this thin film transistor 18 and the transparency 
electrode 2 and the reflectors 4 and 5 arranged through an interlayer insulation film 3, as shown in 
drawing_I and drawing 2 . And in that border area, it connects electrically and these transparency 
electrode 2 and reflectors 4 and 5 are constituted. 

[0042] Thus, since the transparency electrode 2 and reflectors 4 and 5 which constitute a pixel 
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electrode from a liquid crystal display in the gestalt 1 of this operation are contacted directly and 
connected electrically, it is possible to use conventionally the invalid viewing area which was not 
able to be used for the transparency viewing area and the reflective viewing area as a connection of 
the transparency electrode 2 and reflectors 4 and 5* 

[0043] Moreover, by considering as such a configuration, it is possible to prevent conventionally the 
faulty connection of the transparency electrode 2 and reflectors 4 and 5 which had been generated in 
the contact hole, and it is also possible to raise the rate of an excellent article of a liquid crystal 
display. 

[0044] As a cure against electric corrosion in the photoresist exfoliation process of the cascade 
screen pattern of aluminum4/Mo5 which originates in contacting directly the transparency electrode 
2 and reflectors 4 and 5 which constitute a pixel electrode, and connecting them electrically here, and 
is generated With the gestalt 1 of this operation, a backwashing-by-water process which prevents 
preparing two or more another tubs in front of a rinse tank, and the water and ME A in a rinse tank 
being mixed, and becoming alkalinity is performed so that it may mention later. 
[0045] Here, drawing 3 (a) - (d) and drawing 4 (e) - (h) is the sectional view having shown the 
process of the transparency display and reflective display in a part for a picture element part of a 
liquid crystal display in the gestalt 1 of this operation, 

[0046] The transparency display and reflective display which constitute a part for the picture element 
part of the liquid crystal display in the gestalt 1 of this operation are explained with reference to (a) - 
(h) of drawing 3 and drawing 4 . first, it is shown in drawing 3 (a) as — the insulating substrate 1 
top — as the base coat film — Ta2 — insulator layers, such as OS and Si02, are formed (not shown), 
after that, patterning of the metal thin film which becomes the insulating substrate 1 from aluminum, 
Mo, Ta, etc. is created and carried out by the sputtering method, and the gate electrode 8 is formed. 
[0047] Next, the gate electrode 8 mentioned above is covered and the laminating of the gate 
dielectric film 10 is carried out on the insulating substrate L Generally, with P-CVD method, 3000A 
laminating of the SiNx Film was carried out, and it considered as gate dielectric film 10, In addition, 
in order to raise insulation, anodizing the gate electrode 8, using this oxide film on anode as the 1st 
gate dielectric film 9, forming the insulator layers 10, such as SiN, with a CVD method, and 
considering as the 2nd insulator layer 10 is also considered. 

[0048] Next, the channel layer 1 1 (amorphous silicon) and the electrode contact layer 12 (the 
amorphous silicon or microcrystal (Si) which doped impurities, such as Lynn) are continued on gate 
dielectric film 10, with a CVD method, 500A laminating is carried out to 1500A, respectively, 
patterning of both the Si film of the electrode contact layer 12 and the channel layer 1 1 is carried out 
by the dry etching method by HCl-fSF6 mixed gas etc., and it is formed, 

[0049] Then, as shown in drawing 3 (b), 1500A laminating of the transparence electric conduction 
film (ITO) 2 and 13 is carried out as an electrode material which constitutes a transparency display 
by the sputtering method, then the laminating of the metal thin films 14 and 15, such as aluminum, 
Mo, and Ta film, is carried out. And the drain electrodes 13 and 15 are formed in the source 
electrode 13 and 14 lists by carrying out patterning of these. The drain electrode 13 and the electrode 
material 2 which constitutes a transparency display are connected electrically by this, and it is 
constituted, 

[0050] Next, as shown in drawing. .3 (c), 3000A laminating of the insulator layers, such as SiN, is 
carried out with a CVD method, it removes, patterning of the insulator layer which exists in the 
transparency viewing-area and contact hole section 17 top and the border area of a transparency 
viewing area and a reflective viewing area is carried out, and an interlayer film 7 is formed. Here, 
when removing an interlayer film 7 with the gestalt 1 of this operation, only a transparency viewing 
area was not removed but the interlayer film 7 which exists throughout the border area of a 
transparency viewing area and a transparency viewing area, and a reflective viewing area was 
removed. In addition, it is not necessary to necessarily remove the interlayer film 7 which exists in 
the border area of a transparency viewing area and a reflective viewing area over the whole region, 
and does not matter by removing the part as a configuration which the transparency electrode 2 and 
reflectors 4 and 5 connect electrically. 

[0051] Next, two or more smooth concavo-convex sections 18 (not shown) are formed on a 
photopolymer 3 by heat-treating, after applying the photopolymer 3 used as an interlayer insulation 
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film by about 4-micrometer thickness on this interlayer film 7 and exposing and developing this 
photopolymer 3, as shown in draw ing 3 (d). And the photopolymer 3 which exists on contact hole 
section 17 field and a transparency display field is removed. 

[0052] Next, as shown in drawing 4 (e), the aluminum/Mo film 4 and 5 is formed 1000/500 A 
thickness by the sputtering method as an electrode material which constitutes a reflective display on 
the substrate 1 containing an interlayer film 7 and a photopolymer 3. 

[0053] And as shown in drawing 4 (f), on the electrode material 4 which constitutes a reflective 
display, and 5 ? a photolithography process is used and a photoresist 16 is formed at a predetermined 
configuration. Since Mo5 exists between IT02 which is the electrode material which constitutes a 
transparency display, and aluminum4 which is the electrode material which constitutes a reflective 
display at this time, although an electrolytic solution sinks in from the film defective part of 
aluminum4 at the time of the development of a photoresist 16, since this Mo5 functions as a barrier 
metal, it has prevented that an electric corrosion reaction occurs. 

[0054] And as shown in drawing 4 (g), the etchant which consists of nitric-acid + acetic-acid + 
phosphoric-acid + water is used, a!uminum4/Mo5 which are the electrode material which constitutes 
a reflective display are etched simultaneously, and reflectors 4 and 5 are formed. 
[0055] Finally, as shown in drawing 4 (h), the amount of [ of the liquid crystal display of the mold 
both for transparency reflective mentioned above by removing the photoresist 16 formed by 
photolithography using the exfoliation equipment of a batch type ] picture element part completes. 
[0056] Here, the exfoliation equipment of a batch type used in order to remove the photoresist 16 
formed by said photolithography is explained using drawing 5 . Drawing 5 (a) - (e) is the schematic 
diagram having shown the exfoliation process of the photoresist 16 of the batch type in the liquid 
crystal display of the mold both for transparency reflective mentioned above. 
[0057] the substrate 20 which passed through a process which was mentioned above as shown in 
drawing 5 (a) - (e) — as an amine — ME A (monoethanolamine) — 60wt(s)% — in order to soak in the 
exfoliation liquid to contain and to remove the exfoliation liquid of substrate 20 front face after that, 
it soaks in a rinse tank 22 and rinses. After exfoliating in the exfoliation tub 21 like before shown in 
drawing 14 at this time, it washes in cold water in order of the exfoliation tub 21 (DMSO tub) which 
uses dimethyl sulfoxide as a principal component, and a rinse tank 22, If exfoliation is repeated 
without performing liquid exchange of the exfoliation tub 21 and a rinse tank 22 The ME A 
concentration in the exfoliation tub 21 becomes high, MEA will be continuously carried in in a rinse 
tank 22, alkalinity will become strong, and electric corrosion will occur in the contact part of the 
transparency electrode 2 and reflectors 4 and 5 in the border area of a transparency viewing area and 
a reflective viewing area* 

[0058] So, with the gestalt 1 of this operation, as shown in drawing 5 (a) - (e), after dipping the 
substrate 20 in the exfoliation tub 21 and exfoliating, 2 ******** s Q f another exfoliation tubs 21 
were passed, and it rinsed by dipping in a rinse tank 22, By such approach, MEA is conventionally 
carried in in a rinse tank 22, alkalinity becomes strong, and it becomes possible to hardly carry in 
MEA no longer in a rinse tank 22, and to prevent generating of electric corrosion because what 
electric corrosion had generated in the contact part of the transparency electrode 2 and reflectors 4 
and 5 in the border area of a transparency viewing area and a reflective viewing area makes the 
exfoliation tub 21 (DMSO tub) two tubs. 

[0059] Thus, the orientation film is applied and calcinated to each of the TFT substrate which has a 
part for the manufactured picture element part, and the transparent opposite substrate (not shown) 
with which the transparency electrode was formed. And rubbing processing is performed to this 
orientation film, after sprinkling a spacer, liquid crystal is poured in for both these substrates by 
lamination and the vacuum pouring-in method by seal resin, and a liquid crystal display component 
is created. The liquid crystal display of the mold both for transparency reflective mentioned above by 
pouring in a liquid crystal ingredient, installing a polarizing plate and one phase contrast plate at a 
time in the both sides of a liquid crystal display component finally, respectively, and installing a 
back light in a tooth back is completed. 

[0060] (Gestalt 2 of operation) Drawjng_6 is the top view having shown the configuration for a 
picture element part of the liquid crystal display in the gestalt 2 of this operation, and drawi n g 7 is 
the A-A line sectional view. 
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[0061] The liquid crystal display of the gestalt 2 of this operation is formed on the insulating 
substrate 1 from a thin film transistor 18, the transparency electrode 2 electrically connected to the 
drain electrode 13 of this thin film transistor 18, and this thin film transistor 18 and the transparency 
electrode 2 and the reflectors 4 and 5 arranged through an interlayer insulation film 3, as shown in 
drawing 6 and drawing 7 . And in that border area, it connects electrically and these transparency 
electrode 2 and reflectors 4 and 5 are constituted. 

[0062] Thus, since the transparency electrode 2 and reflectors 4 and 5 which constitute a pixel 
electrode from a liquid crystal display in the gestalt 2 of this operation are contacted directly and 
connected electrically, it is possible to use conventionally the invalid viewing area which was not 
able to be used for the transparency viewing area and the reflective viewing area as a connection of 
the transparency electrode 2 and reflectors 4 and 5. 

[0063] Moreover, by considering as such a configuration, it is possible to prevent conventionally the 
faulty connection of the transparency electrode 2 and reflectors 4 and 5 which had been generated in 
the contact hole, and it is also possible to raise the rate of an excellent article of a liquid crystal 
display. 

[0064] In addition, the liquid crystal displays in the gestalt 2 of this operation differ in the gestalt 1 
of operation which the point which does not form the contact hole in the reflectors 4 and 5 formed on 
the interlayer insulation film 3 mentioned above, as shown in drawing 6 and drawing 7 . 
[0065] Here, draw ing 8 (a) - (d) and d rawing 9 (e) - (h) is the sectional view having shown the 
process of the transparency display and reflective display in a part for a picture element part of a 
liquid crystal display in the gestalt 2 of this operation. 

[0066] The transparency display and reflective display which constitute a part for the picture element 
part of the liquid crystal display in the gestalt 2 of this operation are explained with reference to (a) - 
(h) of drawing 8 and drawing 9 . first, it is shown in drawing 8 (a) — as — the insulating substrate 1 
top — as the base coat film — Ta2 — insulator layers, such as OS and Si02, are formed (not shown), 
after that, patterning of the metal thin film which becomes the insulating substrate 1 from aluminum, 
Mo, Ta ? etc. is created and carried out by the sputtering method, and the gate electrode 8 is formed. 
[0067] Next, the gate electrode 8 mentioned above is covered and the laminating of the gate 
dielectric film 10 is carried out on the insulating substrate 1. Generally, with P-CVD method, 3000A 
laminating of the SiNx film was carried out, and it considered as gate dielectric film 10. In addition, 
in order to raise insulation, anodizing the gate electrode 8, using this oxide film on anode as the 1st 
gate dielectric film 9, forming the insulator layers 10, such as SiN, with a CVD method, and 
considering as the 2nd insulator layer 10 is also considered, 

[0068] Next, the channel layer 1 1 (amorphous silicon) and the electrode contact layer 12 (the 
amorphous silicon or microcrystal (Si) which doped impurities, such as Lynn) are continued on gate 
dielectric film 10, with a CVD method, 500A laminating is carried out to 1500A, respectively, 
patterning of both the Si film of the electrode contact layer 12 and the channel layer 1 1 is carried out 
by the dry etching method by HC1+SF6 mixed gas etc., and it is formed. 

[0069] Then, as shown in draw ing 8 (b), 1500 A laminating of the transparence electric conduction 
film (ITO) 2 and 13 is carried out as an electrode material which constitutes a transparency display 
by the sputtering method, then the laminating of the metal thin films 14 and 15, such as aluminum, 
Mo, and Ta film, is carried out. And the drain electrodes 13 and 15 are formed in the source 
electrode 13 and 14 lists by carrying out patterning of these. The drain electrode 13 and the electrode 
material 2 which constitutes a transparency display are connected electrically by this, and it is 
constituted. 

[0070] Next, as shown in drawing 8 (c), 3000A laminating of the insulator layers, such as SiN, is 
carried out with a CVD method, it removes, patterning of the insulator layer which exists in the 
border area of a transparency viewing area and a transparency viewing area, and a reflective viewing 
area is carried out, and an interlayer film 7 is formed. Here, when removing an interlayer film 7 with 
the gestalt 2 of this operation, only a transparency viewing area was not removed but the interlayer 
film 7 which exists throughout the border area of a transparency viewing area and a transparency 
viewing area, and a reflective viewing area was removed. In addition, it is not necessary to 
necessarily remove the interlayer film 7 which exists in the border area of a transparency viewing 
area and a reflective viewing area over the whole region, and does not matter by removing the part as 
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a configuration which the transparency electrode 2 and reflectors 4 and 5 connect electrically. 
[0071] Next, two or more smooth concavo-convex sections 18 (not shown) are formed on a 
photopolymer 3 by heat-treating, after applying the photopolymer 3 used as an interlayer insulation 
film by about 4~micrometer thickness on this interlayer film 7 and exposing and developing this 
photopolymer 3, as shown in drawing 8 (d). And the photopolymer 3 which exists on contact hole 
section 17 field and a transparency display field is removed. 

[0072] Next, as shown in drawing 9 (e), the aluminum/Mo film 4 and 5 is formed 1000/500A 
thickness by the sputtering method as an electrode material which constitutes a reflective display on 
the substrate 1 containing an interlayer film 7 and a photopolymer 3, 

[0073] And as shown in drawing 9 (f), on the electrode material 4 which constitutes a reflective 
display, and 5, a photolithography process is used and a photoresist 16 is formed at a predetermined 
configuration. Since Mo5 exists between IT02 which is the electrode material which constitutes a 
transparency display, and aluminum4 which is the electrode material which constitutes a reflective 
display at this time, although an electrolytic solution sinks in from the film defective part of 
aluminum4 at the time of the development of a photoresist 16, since this Mo5 functions as a barrier 
metal, it has prevented that an electric corrosion reaction occurs. 

[0074] And as shown in drawing 9 (g), the etchant which consists of nitric-acid + acetic-acid + 
phosphoric-acid + water is used, aluminum4/Mo5 which are the electrode material which constitutes 
a reflective display are etched simultaneously, and reflectors 4 and 5 are formed. 
[0075] Finally, as shown in drawing 9 (h), the amount of [ of the liquid crystal display of the mold 
both for transparency reflective in the gestalt 2 of this operation ] picture element part completes by 
removing like the gestalt 1 of the operation which mentioned above the photoresist 16 formed by 
photolithography using the exfoliation equipment of a batch type. 

[0076] Thus, the orientation film is applied and calcinated to each of the TFT substrate which has a 
part for the manufactured picture element part, and the transparent opposite substrate (not shown) 
with which the transparency electrode was formed. And rubbing processing is performed to this 
orientation film, after sprinkling a spacer, liquid crystal is poured in for both these substrates by 
lamination and the vacuum pouring-in method by seal resin, and a liquid crystal display component 
is created. The liquid crystal display of the mold both for transparency reflective mentioned above by 
pouring in a liquid crystal ingredient, installing a polarizing plate and one phase contrast plate at a 
time in the both sides of a liquid crystal display component finally, respectively, and installing a 
back light in a tooth back is completed. 

[0077] Since the contact hole does not exist in the reflectors 4 and 5 formed on the interlayer 
insulation film 3 according to the liquid crystal display in the gestalt 2 of this operation, Irregularity 
can be formed also in the field on the interlayer insulation film 3 which was being conventionally 
made into the contact hole. The contact hole part which was not able to be used for a transparency 
viewing area and a reflective viewing area can be used as a reflective viewing area, and it is possible 
to make effective display pixel area expand. 
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* NOTICES * 

JPO and INF IT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the amplification top view having shown the configuration for a picture 
element part of the liquid crystal display in the gestalt 1 of operation of this invention. 
[ Drawing 2 ] Dra win g 2 is the expanded sectional view having shown the configuration for a picture 
element part of the liquid crystal display in the gestalt 1 of operation of this invention. 
[Drawing 31 Drawing 3 (a) - (d) is the expanded sectional view having shown the process for a 
picture element part of the liquid crystal display in the gestalt 1 of operation of this invention. 
[Drawing 4] Drawing 4 (e) - (h) is the expanded sectional view having shown the process for a 
picture element part of the liquid crystal display in the gestalt 1 of operation of this invention. 
[Drawing 5] Drawing 5 (a) - (e) is the schematic diagram having shown the exfoliation process of 
the photoresist of the batch type in the gestalt of operation of this invention. 
[Drawing 6] Dra wing 6 is the amplification top view having shown the configuration for a picture 
element part of the liquid crystal display in the gestalt 2 of operation of this invention. 
[ Drawi ng 7] Drawi ng 7 is the expanded sectional view having shown the configuration for a picture 
element part of the liquid crystal display in the gestalt 2 of operation of this invention. 
[Drawing 8) Drawing 8 (a) - (d) is the expanded sectional view having shown the process for a 
picture element part of the liquid crystal display in the gestalt 2 of operation of this invention. 
[Drawing 9] Drawing 9 (e) - (h) is the expanded sectional view having shown the process for a 
picture element part of the liquid crystal display in the gestalt 2 of operation of this invention. 
[Drawing 10] Drawing 10 is the amplification top view having shown the configuration for a picture 
element part of the liquid crystal display in the conventional technique. 

[Drawing 11] Drawing 1 1 is the expanded sectional view having shown the configuration for a 

picture element part of the liquid crystal display in the conventional technique. 

[Drawing 12] Drawing 12 (a) - (d) is the expanded sectional view having shown the process for a 

picture element part of the liquid crystal display in the conventional technique. 

[Drawing 13] Drawing 12 (e) - (h) is the expanded sectional view having shown the process for a 

picture element part of the liquid crystal display in the conventional technique. 

[Drawin g 14] Drawing 14 (a) - (d) is the schematic diagram having shown the photoresist exfoliation 
process of single wafer processing in the conventional technique. 
[Description of Notations] 

1 Glass Substrate 

2 Transparency Electrode Material (ITO) 

3 Photopolymer (Interlayer Insulation Film) 

4 Reflector Ingredient (Aluminum) 

5 Reflector Ingredient (Mo) 

6 Transparency Display 

7 Insulator Layer 

8 Gate Electrode 

9 Oxide Film on Anode 

10 Gate Dielectric Film 

1 1 Channel Layer 

12 Electrode Contact Layer 
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13 Source Drain Electrode (ITO) 

14 Source Electrode (Ta) 

15 Drain Electrode (Ta) 

16 Photoresist 

17 Contact Hole 

18 Thin Film Transistor 

20 Substrate 

21 Exfoliation **** (DMSO Tub) 

22 Rinse Tank 
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tfDflf#»*«CiS(t* ® fc Rlt**^ fc tf>«iil 

SS:* tft ra-feXSIrffiiaT'** . 
[0012] £C0J: o ^jtiSMStPSffi^^^^s 
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HT, Hi 0-1 3*«BLr»^4. 4-f , HI 2 

i:UTa 2 o 5 , si 0i%z<vmm£m&i. (H* 

*T) . -e«^t. tB»ttSttl±(=> AKMo. Ta 

[0013J JbJftLfcy-h«iS*a^T«» 
14. P-CVDSWO, S iNxJ8t3000A«JI 

a&io^-Meisflsmu s i k^^^^i os- 

CVDJfiteJ:9»«LT. ff2c0ttt« 1 0 fc-T i 

[00 14 J lH-*/l^fl 1 (rai-7T^S 
i ) tiffin ?vmi2 (V >m<7)^ma* K-f 
y/Lfcr^rxs i *fci±Ntj&As i ) t^y- 

h*«Mll0±tc3««UTCVDife(cJ:»J. «l<WU 
5 00 At 5 00ASJIU 7 YMl 2 b* 

n-*/Wil 1 fcWWS iMHCl + S F e m&tfZ.lZ 

[0015] HI 2 ( ta ) (cjjft-Jt -5 K, 

•y ^ 'j ^/sc* o assays* aww * mmmm t 1 
xmmmmm ( i to) 2. 1 3*1 5ooa««u 

awt, Al . Mo. TaBI^C0^JB?iJ114. 1 5£ 

"5, 14MW=HW>«13, 1 

5HMW*. 

[00 16];XtC HI 2 (c) tZttZolZ, SiN 
4ifOiefHi*CVDftfC30 0 0A*JIL!tft, 3 
h*--/l^l 7±t#flET6i(SIMi«rlB8*. 

> r lx msm 7 z&wit & . 

[0017] (We, @12 ( d ) izirnfl $ tc, a colg 
MM7 ±Kfflmtft0tfc£ftl&fft1tim 3 *tt4 * m<*> 

«fca»«KiSrff & 3 £ t fc: J: 0 . *^it fcjMrlffliM 
IS {m^t-T) *«*tttt»3±t=»Jfr*-*. L 

tools] mz. hi 3 (e) tsstiic, mmm 
7 a x if®mmm 3 i&ttmm 1 ±k . gambit «■ 

l» J: 91000/500 Ao«»: J: ortUBW 

[00 1 93 -f-LTs HI 3 ( f ) tStiiC. 
*^£flffi£-f 4 . 5 7 4- h U V 7? 



WIT02 fcRat4t^*«i*W&ttR*mT&S A 
X h 1 6OTM««#fcA 1 4aR%RM*>&«ffinffi&P 

[00 2 0] *LT, HI 3 (g) C*WJ:$(e. ffiK 
+BW8+ 'J >«+*36»6«r* Jt 7f-c>b Srttm LT . 

mm^mzmffrt hwmmx-h&A 1 4/mo ssr 

[002 1] lit:, HI 3 (h) 7* 
h VVif97 *)ffi&%tltz7* hVisXh 1 6 

[00223 irt-, frta^^-N u v^57 -r-tefco 
m 1 4 ( a > - ( c ) i4. iMLKm&mMmmmnm. 

S^mmzti^iJi v ^<r>7 1 bP^M 6CD$\ 

[0023]H14 (a)~(c) tzmtX 5C, ±k6 
Lfci3*IS*«fcfflK2 0tt s 75 LTIWE A 

2 1 ^fffA,ix. ^<7)t*. 3&fE2 0*aacD|iJSi^2 1 

«*. HI 4 < b ) tc^TJ: 5=5rS«2 0^M««*^* 

#8Blfc«frJ-* i t J: 0 , S« 2 0 ^®TM E A 2 1 

t * 2 2 1 >3 tjv* < „ 

[0024] LfrLZctfb. ±m L JtJtiSKIfMfflMW 
«t*JV^T. HI lcogTSStc^f «t dlz^ gBS^^M! 

j«t4i»ffWi i to 2tmmim&mf& 

tJWWflTJiiA 1 4/Mo 5 t*W««4U*V> 
4ai:. JiISI«7i:Klt«ffi4. 5t^^--y^S 

ixT^§io-c, aiS«sw*4T'*i) i to 2 fcswm® 

[0025] 'iOj: 3 t:tTtttS*ifcW«»»'*r* , t 
(HSM+-T) i:^**i*h.6:Krtl!tSr«F«Lr«WE+ 
1f - tit* LT*>6 ^- /MMBT Cixfe«OWa6K*tt 0 

Urates 7 ?-f b4r^^-^^i:T. ±i£L!ta 
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[00 26] 

ifimmm l&^z* icjiibih i tmsL zfix^&zt 
mmmttfi2k&ttwmMm4. stamzm 

[0 0 27] LfrLttWh, Z<»£ 3 

mm-t^z t^x'^^m^m^mmt^^x Lt o z 

[00 28] afcfc. iOfc*OR*HW*«J:t^Bi»«« 
«o«»«WC*Jtt«.JIIBil7{i. 6tSt«ffi4, 5C9/^ 
-^^■tfteMt UT , SSt««4 , 5 cox v i^ar^tJ: 

*>. j&ftfflJfta^^JIfflll 7 LT «AK*BE * EP 

[0029] £ 4) tc, iOJ; 5 5r5gjiiKWffi^S^^A 
if^ttBi WM&m £ ?r 3 mtzit , loiOB^Sr 

mmmmt mmmt v$m LWftii£%t>%^ 1 
iz, 3y??^in-)isi7fi i zcr,%.mTm<ftizfti±LT 

[0030] HKwt, ±$ j; $ *mmmmmm. 
cr>m&m?F.wmxi±. mmmm {mt&mm) sat 
lx m&mm 2 1 s&mm 4 . 5 1 tmsmizmttt 

j&MHih «3tas*sri^-t 1. i t t\ zom%mco^ 

SftfcftJ&f *«Mf***>K Wit*. jKMWaffiJMi 

AAVfi2. 5 3 At mSSfcSrS J; 3 tdf R&g&fit 3 

3y??h*-;n 7^it^>^^fA* J '%± 
US<. h*-/H 7 coffiflf 

[0031] £ft.*f©|W>W«M=«*T* 



[0032] 

iznmLxmntsirih-m<rmmco?io<D-*mcomL 
T&-t&m&m®k£i mmmzmm-finm^mt , u. 

^®\<Dmi8.±.Mmmmmm&tiU.%> 1 1 tie.* 

Mie&wmffiii, mssmm&mmco±.izM!&%ti& 
%mt <nmmmx*&mt}izmat § *u z t zmmt u 

w ynm&izttx-i v -i'y-rm^m±.cr>±x zm-ox 
mmzn.. winzix&mMi-izitny?? h-^-^^^s. 

[0034] r<oi*«tnER««ii:waea 
jam 1 1±. mmmm t mmm t wfam#&>*>> 

[0035] £lTv *«W0ffifflKOV^«W*. 

[0036] *ftm<DM3,mmmz £ tin . kots 
ii^misi:*^ KM®® t s^^ffi t cDtftzmmxv, 

®ftizMf&m®mkm&zwk± *> hmu^tz t 

^Miim^tztmmt^^x^h. 

t o o 3 7 ] 4fc. ^^.i-ca^nsfiWAoKim 

[0 0 38] $fetc. <I#t4T'Kltmffii:^3fi«Si:^ 

46. mmmz-ft txm&izig.frz mu-t& z t 

[0039] 

[oo4o] {mmommi) mi^i. ^mm<nmmi 

02ti, *-WA-ASIBIfai2T&S. 

[0041] ^mm^>mm 1 ^fS^^^Sii. a 1 * 

J:^H2^-r«t^{=. ifiMtt»El±C. wmh?> 
wist, ^off^h^v^'x^i scoFi^-f y^: 
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^^'X;? 1 8&itf®i«1I2 MMIMlfcK3£4>b 
LT. £ oS&Wi 2 fc Jx9t«ffi 4 , 5 til. *<r>#ft 
[004 2] £<z>J:5fc, *imaa«l££ft«ttA 

£ t **t # =5: A> o timw&^mw. % m&nm 2 k mm 

[0043] 4fc, ;«J:aart««i:-r*i4:KJ:D» 
2fcKW©54, 5 b cDttBCT A tmktlZbifflm 

[0 0 44] TO^ffi£«f£-fSjg)i®Bi2i 

sa«&4. 5t*mimk$itznsimzim2-&x 
^&zbizm®vxmi-t& a 1 a /mo 5 <?mmw* 

xa, xmmnmmixiz. m£t&*$tz. 

mtzm?>WXt*Wttt&& b' Lt *8HfT'<0* t ME 

a t r r;i^ y «t*e i t * hum-* J; a * 

[004 5] lit. H3 ( a) — (d) &Xim4 

( e ) ~ ( h ) a , ^mi&n&m 1 c*s*t&?&&stjS£i 
[0046] *mm<?mm 1 t=*)tt 

X. H3fe±t/EI4£7) (a) - (h) **HL,TKBJ|-f 
*. i-f. 133 (a) t~Scf iaiCU MUM£Sttl±C 
^-X3-HtUT a! 0 Sl S i 0 2 &fc'<7>|6$ilgS 

(asw-f) . niitHHKiic. a 

1 , Mo. Ta^fc^&*&g&l8f£;^-y:* ,| J ^ 

[0 0 47] &fc:. ±®Lfcy-h«S58Sra-?T*Sia 

tt. P-CVDffiKiO. S i Nx«£3 0 0 0AflWI 
UTy-hHatKlOtUfc. =5:iti. mmZftihlfz 
Mz, y-h«i8*IMffl!^LT. ^^ffi^-f^S: 
SSltf>y-h*ft*BS!9iU S i N%b'<&mmi 0£ 
cvDjfetcJ:>i»«LT. fg2C0ifcS8§ll Ofcrfiik 

[0048] <KtC. f-v 4-^*1 1 (Tt*7T^S 
i) tfffi3y??bBl2 (y^^SWTWftSrK-hf 
7/1^7^7 7X3 i gfttttlM&AS i ) b*V- 

MfilURi oiifcaSKL/CCVDftK.]; 9. -tix-fiil 



500At500Af«U «SSrJ>^^ hEl 2£* 
1 1 fcfOpffS 1I5-HC 1 + SF s W&tf AiZ 

[0049] 13 (b) fc^Tf-J: ? ^i<y 

* u y/stcj; vw&&m*m&%Wikimb lt 

jffHfftM ( I TO) 2. 13S 1 50 0ARJ1L. J* 
UT. A i , Mo. TaJBt^&JRIfJKl 4. 1 5£m 

•5. V-*«E13. 1 4Ml>'lCJ s t-f xSEffil 3. 1 

^zmtit~tz>i£mttW2btfx%mz&mztixmi8. 

S*l*. 

[0050] <J?te. B3 (c) iZTFti. olZ. S i 

CVD*fcT3 00 OASOTU iSi§^ 

mmxii. ««it 7 m®&w&m*n 

fmbcr>m%-mmz$rtE-t&mfflm7 z&mzhKix 
igiisai2 t^w*®4 , 5 1 i a 

[005 1 IiJtC. S3 (d) CflH-J:ite % itOSia 
K7 ±{CJf^Sg^iPt *&®*tt®flg3 5r^4 u tncom 
mxmm L . £ ^STEttSig 3 Sr SS^ =t Lft » 

**-tvm i 7 ^«_h« xifim&TP&mtt 

[00 5 2] <kk. 04 (e) t:sH-J;-3H. »iaiS7 

& i t^SXttttlS 3 Sr#tf«« 1 ±iZ . R*fa*a^« 
rtt-f*«ffitmt LTA I/MoJK4. 5tW«v#U 
0 1 0 0 0/5 0 0 As^flgm-J: >5^t 

[00 5 3] -£LT, 04 ( f ) I^TJiOiZ, K*f^ 

§ i to 2 kRw«ftat^«wwi«a*m , c** a 1 

4 t COraWiM o 5 !« »S<OT. yfhU-sA 

b i 6<7>£{&#ca 1 4 soM^gf!/^ ^ mmmmtf i 

til: SrESifc UT ^& . 
[0 0 54] *UT, 04 (g) {Cart «t 5 

WWttlttt*lWfflT»*A 1 4/Mo5^r|Sl 
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[0 0 5 5] 04 (h) K^isfc, 7th 

[0 0 56] ii-c. nae^ + h'jy^T-f-Kjro 
etsutiMSBi-t**. 

[0057] 05 (a) ~(e) IZ^rtJ: o fc, _tj*L 

0 1 4 fciR*Da«o J: 3 te- Mttfll 2 1 r#Jlt Lfcflk, 
f-zl^^** v H £±f£# fc "T *MlKtt! 2 1 ( D M 

so») , *jifefti2 2^we*sftviLr. §s$t»2 i, 

*8Ht2 2^£Sl£^TH3i«£l* l 9jiL-C L£ 3 
fc. M(«t2lrtOMEAaiflE*«»<*-3-CLa^, M 

v»T*8feit2 2i*itMEA4*»*»ai*fr. r**ytt 
c*ttt&»MA2j:KAra«i4. 5to««ai*r« 
[0058] kt> j&mtmmi 05 (a) 

-(e) *«2 0«:*!lJB«2 1tc«UC 

fflltLfctk. af<OjmW2 1 £2«Sft7Tiii&£-tL * 
JJHl2 2fc«LT#afc*fr-3fc. Zcoktt-frmzk 

9, 2 2rt£MEA#m>^£i^•tT/^# , ; 

«*#«JfeUf^3t«»0**. M8t«2 1 (DMSOffl) 
£ 2»IC** £ k Ts *£Mf 2 2 i*fCME A#Hk Ak" 

^*>a^^< * o , «*o»*t:i»±'r 6 - t mm 

[0059] zcn^otzLx^^titzmmm-a-^-t 
h t f Ts^t , mBKB&m&s tifzmmtcttfaw®. 

U =f?Kf <-y?5--f N&tfcBf S-rkT. -B*L/d£ 
[0060] (Hittf0^2 ) 06{±, *mm<7)T&B2 

x-fo*). ami. %<7)A- Amammx-foh « 

[0061] **HW^SE2C0«^ H *^^B{4, 06*3 



mi 3izm%mz^m^ti^m&m,m2t. zvamv- 
jyitx? i 8&£vm®nm2 tmm$mm3*frL 
xmw%tit:%.$tmm4 , st^^Asn-c^*. * 
lt, ^ o&s«s 2 k tes^s 4 , 5t(i, zeymn 

[0062] zco£ a t. *9mmm2izmftm& 
mmwxa. mmmmzmt&r h ims 2 k sara 

z t tcfr o fzm^mimm^mmmm 2 1 mm 

S4, 5 A: comtmt LXmm-tl ' t ^-Brigi: 5roT 
[00 6 3] t/c, c^ckd^SAk-rS-ttiO, 

k^r^-CfcO, «J»jStfiBOJ*ift**rtli:S«eii: 

[ 0 0 6 4 ] . *mmcrmm 2 t«i(t«Mait^s 

SJ4, H6*Jj:Uf|a7t=^J:-5{=v mm&f&f&3JilZ 
tlK%.$m&4 . 5 # if h *— ttttH u 

[0 06 5] ZZX\ 08 (a) ~ (d) &£Vm9 
( e > - ( h ) (4, *mW,<VBm 2 tCi>it&?Sft^5^ 

[0066] 2 izn ifz>m$mKmn<nm 

T, 08*3^1/09^ (a) -(h) SrlKflLTR8H+ 
4. 4-f. 08 (a) (CSrfioK, *fe»ttS1Kl±C 
^a-MiUTa s 0 5 , s i 0 2 &k<0if£S£J! 
JUL - J&SSKffiH::, A 

1, Mo, Taft^^^iAHaEKt^-y^U^ 

[oo6 7] actc. iattJty-b®ffi8*3i-?Tje» 

SfflKl±*=^-MBIWIilO*Wi-r*. HRWC 
{4, P-CVDffi<CJ:0, S i NxMSr 30 00Am® 

Lx-y-hummiotLn. isnffiSr^^^ 
y-v^ms^wmti-x, z<mwmtm 
miw-htm&i9bL. s i NZftfimmi osr 

CVDaciOMLt. IS20i^ffll Ok-rSdk 

[0068] JjCt. f-v^/Hl 1 (TWTr^S 
i) tiffin 12 ( 'J V^tfO^ifeSr K-K 

y^urt/^T^s i i^u«KH«As i > t*y- 

h^Ml 0±tii^tTCVD^ti: , 3, 

5 OOAk 5 0 0A?tiiL., bM 1 2 fcf- 

^*^«1 1 tiOMS iKSrHC l+SF 6 S^fc 
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[0069] -e^f*. 08(b) IZtftTJ: 0 1, *;s<y 

9 v vrwz* o mummtmisti-ivmmk. lx 

mymWM ( I TO) 2, 1 3Srl 5 00AS1L. £? 
vvt. Al , Mo. TaJWtf>£JGWll4, 1 5 Sr» 

9. V-*«B13, 14Jfer/(cb*U"f yaffil 3- 1 
5%Bm?Z>. IftWO. FWvmUl 3tSBl* 

Six*. 

[007 0] 138 (c ) (njfrf J: s i N& 
t'VtmW&C VDSCT 3 0 0 0 AWMU JSBfi^ 

sqt-rs«5»KS:fe*, ^^--v^Li:siaM7^ 

«Wil7*^«(=iMtr>-Cl»*i-4«e«ti*<, 

[ 0 0 7 1 ] mz, las c d ) Kis-rj: 3 -£>®isa 
t^jRwifeif sr d c: t k J; 0 . tm<7>mt>fr%w&m 1 

3 y ? ? h * 1 7 1S*g±fc 4 z/3Kl«?F»«*i: 

!&7ttt«8t 3 . 
[00 7 2] H9 (e ) (Cjrrt4 WBIK7 
Jtf&fettMB 3 fc-ttfStt 1 .tie, £W*^*"fl§ 
*t-*«WmtUTAl/Moi|4, 5 'J 
V^Scfc J: *> 1 0 0 0/5 0 0 AwlWCfc 9f£$H- 

[0 0 7 3] *bT, 09 ( f ) fcijrc-f 4 3 fc. 

£ I TO 2 fcRW*H«*«JlW4**«W'C&4 A i 

fctotEASJCse^e <! S -I * RSih LT & . 
[00743 *LT. 09 ( g) icfj^riac, 

M«5NBS:«jRr &«HWTftJS. A 1 4/Mo 5 £R 

[00 7 5]ftttfc. 09 (h) t^idK, 7* h 



mm***- * i t -c. ^mmcomm 2 izmtmrnm 

[0076] ^4 3 ttLT«fiSJTJiH**»**r 
* T F T«E t , SilfcaW*»rtI*K 

nmrnt z ^n-t'tiM^m^mi-comm^ 1 tw ~?mt 

[0077] *^0^2tefc(t*ffiA&iattfc:J: 
*Ui\ W!B]ffi»JK3±fc?eflS;S*l!tKI*«ffi4. 5Ci± 
3>-^^h*-/^#l£UTV->=Jrl^J6, «a?3y^^ 

b^-^t l t v ^sisjte**^ 3 ±.<Dmmiz i>wazm 

m%fc±%lt&Z}:&nmk%'?X^&, 
[0078] 

^mk<nm#ffl$x^$miz&m*& x -5 
tuiw, nrnmmMMfttz&if&mmm*ffim*&. 

%iX^&, 

I 0 0 7 9 ] 4fc» ifL*T«SBi«««rtOKW«ffi 
fitfiC^S LT 3 y ^ ^ h^-^Sr^BE-TS-i:^ 

< simi: :mnmb z^Miztm^th z t wx* 

[0080] S£>fcu i^rKartfffitiaifiiEffikW 
fBItcfftt L T v JIIIUIN & il>Sa*& < * •£ ft 

[HlB<o»*SrKBJ!3 

[01 ] 0114. *»BH<0*tlW)JWBltiett*«Jti« 
^a«BSS5»^«^^*Lfttfc^: 3 F®0T'*S . 

[02] 0214. *ftftoiaia^i&tirf«ttA« 
*SSa^B3Sa*co«lflg&^Lftifc«JlTffi0rS.$ . 

[03 ] 03 ( a ) ~ ( d ) 14. *?m<?>mm<mm 1 
izwtmikivmw<nmm®tt<7>T'a*A zan^u, 
j$mmx°h&„ 

[04 ] 04 ( e > ~ ( h Hi. *%mcr>$mcr>wmi 
iz&wzm£k&w<m&<7)mmmy<7>Tn^xzw;Uzm 



[05 3 05 ( a ) — ( e ) (4, xmim^iMcoffimtz 
we**, 

[06 3 H6I4, a|BjWH«||««3WII2K4JJtftaEMl 

[as ] as < a ) - ( d ) «„ *%mv>9m<n®n 2 

*»E0-C;&&. 

[09]09 ( e > ~ ( h ) li, *^<50Sa**O3eBS2 
t=*»t&«**NafOBi6a5#07*n -fc* Zip Lfcit 
:*3ffffi0"C3b&, 

[0103 01 Oii, fl^flffcfc***M#H*»llO 
[0113 01 Hi. 1>£&&&!lzt3ii& m^^msio 
[0123 012 (a) ~ ( d> li. «65l^«KiSitS 

[01 33 012 (e) ~ <h> li» naatWteiiltft 
X'f>t>. 

[0143014 ( a ) - < d ) li. «#8ffrl~&W& 

[013 




■13. H 



11 xs 
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[[HI 4] 




(51)Int.C1.7 
HO 1L 
H04N 



21/336 
5/66 



mm* 



10 2 



F I 

HO 1 L 29/78 



6 1 2D 



2H092 HAC5 


JA26 


JA29 JA35 JA36 


JA38 


JA40 


JM2 JA44 JA46 


JB13 


JB23 


JB32 JB33 JB51 


JB57 


JB63 


JB69 KA05 KA07 


KA12 


KA16 


KA18 KBH KB23 


KB25 


MA05 


MA08 MA14 MA15 


MA16 


MA18 


KA19 MA20 MA24 


MA27 


MA35 


MA37 MA41 NAG1 


NA15 


NA25 


PA06 PA12 


5C058 AAQ9 


AB03 


AB04 8A05 BA08 
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5C094 AA10 
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AA32 BA03 8A43 


CA19 


DA15 


DB10 EA05 EA06 


HA08 






5F110 BB01 


CC07 


DD12 DD13 EE03 


EE04 


EE44 


FF03 FP09 FF24 


FF30 
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